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SYSTEM AND METHOD FOR MANAGING APPLICATION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[01] The present invention relates to a system and a method for managing 
an application or software component for use in a device to be controlled in a 
home network environment, and more particularly, to a system and a method 
for managing an application wherein a function of a device to be controlled 
can be dynamically extended by continually updating the application for use in 
the appliance. The present application is based on Korean Patent Application 
No. 2003-0000058, which is incorporated herein by reference. 

2. Description of the Related Art 

[02] A home network system is a system for connecting and controlling 
PCs, peripheral equipment, mobile phones, electric home appliances, and the 
like through one network. A proposed method to configure the home network 
system is such that a common virtual computer environment called 
middleware is built into home appliances, and applications are provided for 
the appliances. Here, the middleware is capable of communicating between 
appliances in a home network. The currently available middleware includes 
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home AV interoperability (HAVi), universal plug and play (UPnP), Jini, home 
wide web (HWW), and the like. 

[03] However, as functions of appliances improve and become more 
complicated, the need to install the latest application in addition to the 
application already installed upon purchase thereof has increased. For 
example, if a TV can support a high-quality sound format (e.g., surround 
sound, stereo, etc.) but a poor tuner cannot support the high-quality format, the 
high-quality format cannot be used. 

[04] According to such a trend, technologies for providing new applications 
for use in controlled devices have developed. For example, Korean Patent 
Application No. 2000-7007449 (of which the title of invention is a method and 
system related an audio/video network) discloses a method capable of 
supporting a more superior performance through a device driver updated in 
such a manner that the device driver is updated when the appliance to be 
controlled is connected with the home network system. 

[05] FIGS. 1 and 2 are diagrams illustrating a method of installing a 
conventional application, and illustrate a method of installing the application 
in an HAVi home network system in which a control device, i.e. full AV 
device (FAV), capable of installing and executing the application based on the 
IEEE 1394 and a controlled device, i.e. base AV device (BAV), are connected 
with each other. 
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[06] Here, the IEEE 1394 is a high-speed serial bus (interface) for 
connecting several appliances in the home with one another, and a device 
control module (DCM) is a software component for controlling the appliance 
to be controlled, i.e. an application programming interface (API) needed when 
a user intends to use a function of a device. In particular, the DCM is obtained 
by installing a bytecode of the DCM and should exist in the FAV in order to 
control the device. Further, the bytecode of the DCM may reside in the B AV 
or exist at other locations, e.g. at a file server on the Internet. 

[07] As shown in FIG. 1, in a case where a bytecode 121 of a DCM resides 
in a BAV 120, an FAV 110 causes the bytecode 121 of tfie DCM to be loaded 
from a memory of the BAV 120 and the loaded bytecode to be installed 
therein, when the BAV 120 is connected with the home network system. 
Alternatively, as shown in FIG. 2, in a case where a bytecode 231 of a DCM 
resides in a file server 230, an FAV 210 causes a URL of the DCM to be read 
from a memory of a BAV 120 and then causes the read bytecode 231 to be 
loaded from the file server 230 and the loaded bytecode to be installed therein, 
when the BAV 220 is connected with the home network system. 

[08] However, such an application installation method is restrictively 
applied to the HAVi home network based on the IEEE 1394 technique, 
because it can be executed only with the IEEE 1394 for supporting a hot plug- 
and-play. Further, since it is determined that the FAV should install and 
manage the application, there is a problem in that a large load is imposed on 
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the FAV due to operations of installing and managing the applications for the 
several BAVs connected with the home network. 

[09] Furthermore, since the FAV is configured to install the DCM only 
once upon initial connection of the BAVs with the home network, there is 
another problem in that it is difficult to provide continual application update 
services. 

SUMMARY 

[10] Accordingly, the present invention is contemplated to solve the above 
problems in the prior art. An object of the present invention is to provide a 
system and method for managing an application which can be independently 
operated in a home network environment. 

[11] Another object of the present invention is to provide a system and 
method for managing an application, wherein a function of a controlled device 
can be dynamically extended by allowing a control device and the controlled 
device to control installation and management of the application and 
continually updating the application for use in the controlled device. 

[12] According to an aspect of the present invention for accomplishing the 
objects, there is provided an application management system comprising a 
plurality of controlled devices and an application server, wherein the 
application server performs the installation and management of applications 
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for the controlled devices by using a framework capable of providing 
integrated support to a variety of home network middleware. 

[13] Further, the application management system of the present invention 
may comprise an application server loaded with a framework capable of 
providing integrated support to a variety of home network middleware, and the 
controlled devices which control the application server and perform 
installation and management of applications for the controlled devices. 

[14] Furthermore, the home network middleware may be elected from a 
group consisting of HAVi, UPnP, Jini and HWW. 

[15] Preferably, the framework is an OSGi framework. 

[16] More preferably, the framework provides Internet access services and 
home network middleware services. 

DESCRIPTION 

[17] The above and other objects and features of the present invention will 
become apparent from the following description of preferred embodiments 
given in conjunction with the accompanying drawings, in which: 

[18] FIGS. 1 and 2 are diagrams illustrating a method for installing an 
application according to a prior art; 

[19] FIG. 3 is a diagram illustrating a schematic configuration of a system 
for managing an application according to a first embodiment of the present 
invention; 
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[20] FIG. 4 is a diagram illustrating an actual configuration of the system 
for managing an application according to the first embodiment of the present 
invention; 

[21] FIG. 5 is a diagram illustrating a schematic configuration of a system 
for managing an application according to a second embodiment of the present 
invention; 

[22] FIG. 6 is a diagram illustrating an actual configuration of the system 
for managing an application according to the second embodiment of the 
present invention; 

[23] FIG. 7 is a flowchart illustrating the method for managing the 
application according to the first embodiment of the present invention; and 

[24] FIG. 8 is a flowchart illustrating the method for managing the 
application according to the second embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[25] Hereinafter, preferred embodiments of the present invention will be 
described with reference to the accompanying drawings. 

[26] In the present invention, the configuration of an application 
management system may vary according to which one of a control device and 
a controlled device can manage the application. More specifically, the 
application management system of the present invention may be divided into 
two types: a pull mode in which the application server (control device) 
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becomes a subject of management and performs the application installation 
and management, and a push mode in which the controlled device becomes a 
subject of management and performs the application installation and 
management. 

[27] First, the application management system in the pull mode in which 
the application server becomes the subject of management and performs the 
application installation and management will be explained with reference to 
FIG. 3. 

[28] FIG. 3 is a diagram illustrating a schematic configuration of an 
application management system according to a first embodiment of the present 
invention. As shown in the figure, the application management system 300 
comprises an application server 310, a controlled device 320 and a file server 
330. The application server 310 and the controlled device 320 are connected 
with each other through a home network 340. 

[29] The application server 310 includes a home network middleware 
module 311 for communicating with the controlled device 320, an application 
loader module 312 for downloading an application file 331 from the file server 
330, and an application management module 314 for controlling operations of 
the home network middleware module 311 and the application loader module 
312. An open service gateway initiative (OSGi) framework 313 is loaded on 
the application server 310, and the home network middleware module 311 and 
the application loader module 312 are bundled into the OSGi framework 311. 
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[30] Here, the reason that the OSGi framework 313 is loaded on the 
application server 310 and the home network middleware module 311 and the 
application loader module 312 are bundled into the OSGi framework 311 is 
that an independent home network system can be implemented into a 
middleware. Hereinafter, for better understanding of the present invention, the 
OSGi framework will be more specifically described. 

[31] The home network system for configuring a digital network in the 
home is based on a variety of application fields and living environments. 
Thus, several limitations are accompanied when implementing the home 
network system. 

[32] That is, in the home network system, various electric home appliances 
including information appliances such as computer, printer and fax machine, 
AV appliances such as TV, audio, video and DVD, and control devices such 
as light, door lock, air conditioner and washing machine are complexly 
connected with one another. Further, the electric home appliances use 
different communication media such as power line communication (PLC), 
Ethernet, Bluetooth and IEEE 1394. Thus, in order to ensure reliability and 
stability of the home network system, the home network system should be 
implemented in such a manner that it can be compatible with all the electric 
home appliances. In other words, the home network system should be 
implemented independently of the middleware. 
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[33] Accordingly, in the present invention, the OSGi framework 313 into 
which middleware services for accessing various kinds of devices are bundled 
is loaded on the application server 310 so that smooth communication can be 
made in the home network environment regardless of hardware, network 
protocol, operating system, and the like, whereby a home network system can 
be implemented independently of the middleware. 

[34] The OSGi is a specification for dynamic installation and execution of 
new services in home network appliances, and provides interworkability 
between home network middleware such as UPnP, Jini and LonTalk so that 
devices using different forms of middleware can be mutually controlled. 
Since such an OSGi technique is described in detail in a paper "OSGi Service 
Platform release 2" announced on October of 2001 by the OSGi, the detailed 
description thereof will be omitted. 

[35] Meanwhile, the controlled device 320 includes a home network 
middleware module 321 for communicating with the application server 310 
and positional information 322 on the application file to be installed. The 
application files 331 for all the electric home appliances in the home are stored 
in the file server 330. 

[36] That is, when the controlled device 320 is connected with the home 
network 340, the application server 310 detects through the home network 
middleware module 311 that the controlled device 320 has been connected, 
extracts the positional information 322 on the application file to be installed 
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from the controlled device 320 through the application loader module 312, and 
downloads an application file from the file server 330 so as to install the 
relevant application in accordance with the extracted positional information on 
the downloaded application file. 

[37] FIG. 4 illustrates an actual configuration of an application management 
system implemented in an application server pull mode. As shown in the 
figure, the application management system 400 comprises an application 
server 410, a controlled device 420 and a file server 430. Further, the 
application server 410 and the controlled device 420 are connected with each 
other through a home network 440. 

[38] The application server 410 includes a UPnP CP bundle 411 for 
controlling UPnP devices, an HTTP web server bundle 412 for downloading 
an application file from the file server 430, and an application management 
module 414 for controlling operations of the UPnP CP bundle 411 and the 
HTTP web server bundle 412. The UPnP CP bundle 41 1 and the HTTP web 
server bundle 412 are bundled into an OSGi framework 413. 

[39] The controlled device 420 includes a UPnP CD stack 421 for notifying 
its presence to and receiving commands from the application server 410, and a 
device description 422 for driving the controlled device 402. Positional 
information 423 (e.g., URL information on drivers) is stored in the device 
description 422. 
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[40] Here, the UPnP corresponds to an extended version of the plug-and- 
play concept for connecting a conventional PC and peripheral equipment, and 
is a software technology by which all devices as well as PC peripheral 
equipment can be configured into a single network without additional settings 
as soon as they are installed. The UPnP devices may be logically divided into 
a control point (CP) corresponding to a client that directly uses the services 
according to roles in the home network and a controlled device (CD) 
corresponding to a device or software capable of communicating with the CP. 
In such a case, the party that first requested the service acts as the CP, whereas 
the other party acts as the CD. The CP searches for UPnP devices on the 
UPnP network, or receives event messages generated when the UPnP devices 
are newly connected with or disconnected from the network. 

[41] That is, when the controlled device 420 is connected with the home 
network, the application management module 414 of the application server 
410 extracts the positional information 423 on the application file to be 
installed from the controlled device 420 through the UPnP CP bundle 411 and 
downloads the application file 431 from the file server 430 through the HTTP 
web server bundle 412 so as to install the relevant application. A method of 
causing the application server 410 to perform the application installation and 
management will be later described in detail with reference to FIG. 7. 

[42] In the meantime, the application management system may be 
implemented in the controlled device push mode in addition to an application 
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server pull mode. Hereinafter, an application management system 
implemented in the controlled device push mode will be explained with 
reference to FIG. 5. 

[43] FIG. 5 is a diagram illustrating a schematic configuration of an 
application management system according to a second embodiment of the 
present invention. As shown in the figure, the application management system 
500 implemented in the controlled device push mode is configured in such a 
manner that a controlled device 520 includes an application management 
module 522 and an application server 510 includes an application platform 
service module 514, contrary to that implemented in the application server pull 
mode. 

[44] When the controlled device 520 is connected with a home network 
540, the application management module 522 of the controlled device 520 
controls the application platform service module 514 of the application server 
510, and thus, installs a new application or continuously manages the installed 
application. This process will be described in detail, as follows. 

[45] In a case where it is necessary to install a new application, the 
application management module 522 determines the location where the 
relevant application will be downloaded, and then requests the application 
platform service module 514 to install the necessary application. In response 
to this request, the application platform service module 514 controls an 
application loader module 512 to download an application file 531 for the 
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home appliance from a file server 531, and then, causes the application for the 
controlled device 520 to be installed by executing the downloaded application 
file. 

[46] Further, in a case where it is necessary to delete or update an already 
installed application, the application management module 522 requests the 
application platform service module 514 to delete or update the application. 
In response to this request, the application platform service module 514 
deletes or updates the relevant application from or in the application server 
510, and then, notifies the controlled device 520 of the execution result. 

[47] FIG. 6 illustrates an actual configuration of an application management 
system implemented in a controlled device push mode. 

[48] An application server 610 includes a UPnP CD bundle 611 for 
notifying its presence to and receiving commands from a controlled device 
620, an HTTP web server bundle 612 for downloading an application file 631 
from a file server 630, and an application platform service module 614 for 
installing and managing the application under the control of the controlled 
device 620. Here, the UPnP CD bundle 611 and the HTTP web server bundle 
612 are bundled into an OSGi framework 613. 

[49] The controlled device 620 includes a UPnP CP stack 621 for 
transmitting control commands related to application management to the 
application server 610, and an application management module 622 for 
controlling a general operation related to application management. A method 
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of managing the application in the controlled device push mode will be later 
described in detail with reference to FIG. 8. 

[50] Hereinafter, the method of managing the application according to the 
present invention will be explained in detail with reference to the 
accompanying drawings. 

[51] First, the method of managing the application in the pull mode in 
which the application server becomes the subject of management and performs 
the application installation and management will be explained with reference 
to FIG. 7. 

[52] FIG. 7 is a flowchart illustrating the method for managing the 
application in the application server pull mode. For a better understanding of 
the present invention, the method of managing the application according to the 
application server pull mode will be hereinafter explained more specifically 
with reference to the home network system, for example, configured as in 
FIG. 4. 

[53] When the controlled device 420 is connected with the home network 
440, the UPnP CP bundle 411 in the application server 410 detects that the 
controlled device 420 has been connected to the home network, and then, 
notifies the application management module 414 of the presence of the 
controlled device 420 through an event mechanism (S710). 

[54] Then, the UPnP CP bundle 41 1 analyzes the device description 422 of 
the controlled device, extracts the positional information 423 (e.g., the URL 
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information on the drivers), and transmits the extracted information to the 
application management module 414 (S720). 

[55] Next, the application management module 414 controls the HTTP web 
server bundle 412 and downloads the application file 431 for the controlled 
device 420 from the file server 430 in accordance with the positional 
information 423 on the application file input from the UPnP CP bundle 411 
(S730). After the download has been completed, the application management 
module 414 executes the . downloaded application file 431 to install the 
relevant application (S740). 

[56] Thereafter, the application management module 414 controls the 
controlled device in response to the installed application (S750). For example, 
the application management module can perform operations of using a 
printout function or turning off an audio in a TV with an application platform 
service function. 

[57] Now, the method of managing the application in the push mode in 
which the controlled device becomes the subject of management and performs 
the application installation and management will be explained with reference 
to FIG. 8. 

[58] FIG. 8 is a flowchart illustrating the method for managing the 
application in the controlled device push mode. For better understanding of 
the present invention, the method of managing the application according to the 
application server pull mode will be hereinafter explained more specifically 
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with reference to the home network system, for example, configured as in 
FIG. 6. 

[59] When a controlled device 620 is connected with the home network 
640, the UPnP CP stack 621 of the controlled device 620 searches through 
communication with the UPnP CD bundle 611 of the application server 610 to 
determine whether the application server 610 with the application platform 
service module 614 is connected with the home network 640 (S810). 

[60] At this time, if the application server 610 with the application platform 
service module 614 is connected with the home network 640, the UPnP CP 
stack 621 of the controlled device 620 notifies the application management 
module 622 of the presence of the application server 610 through the event 
mechanism. 

[61] Then, the application management module 622 of the controlled device 
620 judges whether a new application should be installed (S820). If a new 
application should be installed, the application management module 
determines the download location of the relevant application and requests the 
application platform service module 614 to install the necessary application 
(S830). 

[62] Thereafter, in response to the requested commands for installing the 
relevant application, the application platform service module 614 controls the 
HTTP web server bundle 612 and downloads the application file from the file 
server (S840). After the download has been completed, the application 
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platform service module 614 executes the downloaded application file to 
install the relevant application (850). 

[63] If the application is installed in the application server 610 according to 
a control process of the controlled device 620, the application management 
module 622 of the controlled device 620 controls the controlled device 620 
connected with the home network 640 through the installed application 
(S860). 

[64] On the other hand, in a case where it is necessary to delete or update an 
already installed application, the application management module 622 requests 
the application platform service module 614 to delete or update the relevant 
application. In response to the request, the application platform service 
module 614 performs the operations of deleting or updating the relevant 
application and then notifies the controlled device 620 of the execution result. 
(S870 and S880) 

[65] As described above, according to the present invention, the application 
installation and management for the controlled device can be made regardless 
of the kinds of middleware within the home network environment. Thus, the 
function of controlled device can be dynamically extended through the 
continual update of applications for the controlled device. 

[66] Further, both the application server and the controlled device can 
perform the application installation and management. Thus, the application 
management can be performed more efficiently by using either the application 
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server pull mode to be used for electric home appliances that have poor 
operation capabilities or need no additional upgrade services, or the controlled 
device push mode to be used for electric home appliances that have good 
operation capabilities and need various and continuous application upgrade 
services. 

[67] Although the present invention has been described in connection with 
the preferred embodiments shown in the drawings, they are mere examples of 
the present invention. It will be understood by those skilled in the art that 
various modifications, changes and equivalents thereof can be made within the 
scope and spirit of the present invention. 

[68] For example, it has been described in the preferred embodiments that 
the file server is connected with the application server through the Internet 
network. However, the location where the application files are stored may 
vary according to the services supported by the application loader module. 

[69] Further, it has been described in the embodiments that the application 
for the controlled device is installed when the controlled device is connected. 
However, it can be changed when the application is installed. 

[70] Furthermore, it has been described in the embodiments that the UPnP 
is an example of the middleware for communicating between the devices. 
However, the present invention is not limited thereto, and middleware such as 
Jini, CORBA and DCOM may be employed in the present invention. 
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[71] Moreover, in the embodiments of the present invention, Java-related 
platforms such as OSGi and Java Beans and technologies for loading 
operating systems such as Microsoft Windows and Linux can be employed as 
the application installation technologies. 

[72] Accordingly, the true technical scope and spirit of the present 
invention should be defined by the appended claims. 

[73] As described above, according to the present invention, there is an 
advantage in that the functions of the electric home appliances can be 
dynamically extended in the home network environment since an application 
management system operable independently of the home network middleware 
can be implemented. 

[74] Further, according to the present invention, the services for 
continuously updating the application or providing the application suitable to 
the characteristics of the home network can be provided, and the controlled 
devices can also install new applications or manage already installed 
applications even though the controlling appliance has been implemented to 
provide simple functions. Therefore, there is also another advantage in that 
resources can be efficiently utilized. 
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